The heat capacities of Nb3Al, Nb3Sn, and Nb, Sb were measured between 2 and 400 K. Their superconducting transition temperatures T, are 18.5, 17.9, and 0.2 K, respectively. The higher-temperature entropy was analyzed, and it was found that phonon-mode softening occurs on cooling for the two high-T, compounds, but not for Nb3Sb. Geometric mean phonon frequencies cog are also evaluated for these compounds and for V, X, where X = Si, Ga, Ga05Sno"and Sn. As is shown, cog is an appropriate phonon average for evaluating
I. INTRODUCTION
Compounds that possess the A-15 crystal structure have the highest known superconducting transition temperatures. Accordingly, the A-15 superconductors have been the subject of extensive experimental and theoretical investigations. ' Considerable evidence exists that soft phonons are associated with the A-15 high superconducting transition temperatures. Ultrasonic and inelastic neutron scattering experiments clearly indicate that, for the high-T, members V, Si and Nb, Sn, extensive acoustic-phonon softening occurs with decreasing temperature. ' In an earlier paper devoted to vanadium-base A-l. 5 superconductors, we used heat-capacity measurements to show that the extensive shifting of optical-phonon modes also appears to occur for the higher-T, A-15 compounds. '
The purpose of the present study was to characterize certain average phonon properties for some niobium-base, as well as vanadium-base, A-15 superconductors, and to relate the phonon physics to the superconductivity of these interesting materials. To further elucidate the nature of the superconductivity of these well-studied A-15 compounds, we attempted to determine whether the variations in the magnitude of the superconducting transition temperatures were governed primarily by variations in phonon properties. In principle, the best experimental probes to investigate the problem under consideration, are superconductive tunneling and inelastic neutron spectroscopy. Un (&o") is the nth moment of the phonon spectrum defined for all n&-3, 10 as 
